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REBU LD MK48 Al R GCOMPRESSCR

LEARN NG ABJECT1 VE

1. Termnal Learning (bjective: dven an air conpressor froman M43, the
required tools, shop supplies, repair parts, and TM 9-2320-297- 34, per
information contained in the reference, repair the air conpressor. (5.1.2)

2. BEnabling Learning (pjectives: @Qven an air conpressor froman Md48, the
required tools, shop supplies, repair parts, and TM 9-2320-297- 34, per
information contai ned in the reference:

a. disassenble the air conpressor, (5.1.2a)

b. inspect the di sassenbl ed conponents for serviceability, (5.1.2b)
c. repair or replace the unserviceabl e conponents, and (5.1.2c)

d. assenble the air conpressor fromserviceabl e conponents. (5. 1. 2d)

QUJTLI NE

1. DESCRPIITON NOMENCLATURE  AND RUNCTT ON G- THE Al R GCOMPRESSCR

a. Design haracteristics

(1) The air conpressor pressurizes air for operation of the air
brake systemand the auxiliary air system

(2) The air conpressor used in the M8 is a two cylinder, single
stage, reciprocating conpressor wth a rated di spl acenent of 15.5 cubic feet
of air per mnute at 1,250 revol utions per mnute. The conpressor assenbly
is conprised of the followng three cast iron subassentblies:
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(a) cylinder head,
(b) cylinder block, and
(c) crankcase.

(3) The cylinder head houses the discharge valves and is nounted to
the cylinder block. The cylinder bl ock houses the cylinder bores and inl et
valves. It is nounted to the crankcase, whi ch houses the crankshaft and nai n
beari ngs.

(4) The conpressor cylinder head and bl ock are cool ed by cool ant
circulating fromthe engi ne cooling system Lubrication for the conpressor
internal parts is supplied by the engine pressurized oil system

b. Qperation. The conpressor is driven by the vehicle engi ne and
operates continuously while the engine is running. Actual conpression of air
is controlled by the conpressor unl oadi ng nechani smand the governor. The
governor nai ntai ns the brake systemair pressure at preset naxi numand
m ni num pressure | evel s.

(1) Intake and Gonpression of Air. During the down stroke of the
piston, a slight vacuumis created between the top of the piston and the
head. This causes the inlet valve to nove up and off its seat. The di scharge
valve renains on its seat. The open inlet valve permts air to enter the
cylinder through an air strainer. As the piston begins its upward stroke,
the air inthe cylinder is conpressed. Ar pressure on top of the inlet
valve and the force of the inlet spring returns the inlet valve to its seat.

Qonpressed air then flows by the open di scharge val ve into the di scharge
lines, and goes on to the reservoirs. As the piston starts down, the

di scharge val ve spring and the air pressure in the discharge line return the
discharge valve to its seat. This prevents the conpressed air in the
discharge line fromreturning to the cylinder bore as the intake and

conpr essi on cycl es are repeat ed.

(2) Wl oading Sage

(a) The air systemgovernor is a spring poppet type unit that
operates in conjunction wth the conpressor unl oader piston assenbly to
naintain reservoir air pressure wthin the conpressed air systemoperating
range of 95 psi mni numand 120 psi naxi num pr essur e.

(b) The unl cader piston assenbly is integral to the air
conpressor assenbly. The unl oader piston assenbly controls the entry of
inlet air fromthe air breather systemto the conpressor. Asignal air |ine
fromthe air governor actuates the assenbly, and thus | oads or unl oads the
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conpressor as required to satisfy the changi ng requirenents of the conpressed
air system

(c) Wen air pressure in the reservoir reaches the cut-out
setting of the governor, the governor allows air to pass fromthe reservoir,
through the governor and into the cavity beneath the unl oader pistons. This
lifts the unl oader pistons and plungers. The plungers nove up and hol d the
inlet valves off their seats.

(d Wth the inlet valves held off their seats by the unl oader
pi stons and plungers, air is punped back and forth between the two cylinders.
Wien air fromthe reservoir is used up and the pressure drops to the
governor cut-in setting, the governor closes and rel eases the air from
beneat h the unl cader pistons. The unl oader saddl e spring forces the saddl e,
pi stons, and plungers down, and the inlet valves return to their seats.
Gonpression is then resuned.

2. PROCEDURES REQJ RED TO REPAI R THE MK48 Al R GCOMPRESSCR

a. Instructions to Assi stant |nstructor

(1) (Mke sure required tools, supplies, and reference naterials are
avai | abl e for each student team)

(2) (Prepare student work stations for practical application and
perfornance test prior to commencenent of exercises.)

(3 (Instruct students to notify an instructor if they need
assi stance or have a question.)

(4 (Qontrol student activity to make sure students conply wth
gui dance provided by the prinary instructor.)

(5 (Qitique student perfornance fol | ow ng conpl etion of each
eval uati on exercise.)

(6) (Return conpl eted gradi ng sheets to the prinary instructor at
t he concl usi on of the perfornance test.)

b. Instructions to Sudents

(1) The renainder of this lesson wll be devoted to a control | ed
practical application exercise and perfornance test which wll give you the
opportunity to practice and denonstrate your ability to performthe
nai nt enance procedures that are acconplished by internedi ate nai nt enance
nechani cs on the M48 air conpressor.
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(2) The steps for perfornming each procedure are explained in T™M9-
2320-297-34. You nust have a student outline and the nanual to performthe
required procedures. |If you do not have one, | need to know now

(3) The T™Mw I instruct you to discard particular itens that are
to be repl aced wth new ones during assenbly of the conpressor. However,
here in the classroom we wll use the old conponents if possible. If you
have any questions pertaining to replacing itens on your conpressor, ask an
instructor.

(4 | wll instruct you when to begin each procedure. Wen you
recei ve these instructions, |locate the procedures in your outline and the
nanual .

(5 Read the instructions and ask questions if you have any.

(6) Al supplies that you wll need are availabl e at your work
station.

(7) 1f you have any problens in performng the procedures, the
instructor wll provide assistance. +However, the instructor wll not perform
the procedures for you.

(8 After you have conpl eted each practice procedure, guided by the
instructor, you wll be given the opportunity to performthe sane procedures
on your own and your performance wll be eval uated by the instructor assigned
to your station as you acconpl i sh each task.

(9) Do you have any questions?

c. Ar onpressor Repair

(1) Dsassenbly of the Gylinder Head
(a) Renove the 10 capscrews fromthe cylinder head.

(b) Tap the cylinder head wth a soft-faced hanrmer to break the
seal of the cylinder head gasket.

(c) Renove the cylinder head and discard the cylinder head
gasket .

(d) Renove and discard the two inlet valve springs, two inlet
val ves, and two inlet val ve gui des.

(e) Renove the plug fromthe cylinder bl ock.
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(f) Renove and discard the unl oader spring, the unl cader spring
saddl e, and the unl oader spring seat.

(g0 To aid in renoving the unl oader piston assenblies, apply a
short blast of shop air to the port. Renove and discard the two unl oader
pi ston assenbl i es.

NOTE Renove the inlet val ve seats and the unl oader bore bushings only if
they are pitted, nicked, scratched, or danaged nore than they can be dressed
wth fine enery cloth.

(h) Inspect the inlet valve seats and the unl oader bore
bushings. We a mrror if needed.

(i) Renove the two inlet valve seats if they are danaged.

(j) Renove the two unl oader bore bushings, if they are danaged,
usi ng an unl cader bore bushi ng renoval tool.

(k) PRace the cylinder head on a bench, wth the bottomside
up.

(1) Measure the travel of the discharge val ve by depressing the
di scharge valve until it bottons agai nst the di scharge val ve cap nut/ st op.
Then set the dial indicator so the indicator stylus contacts the di scharge
valve. Let the discharge valve up, and read the dial indicator. The travel
shoul d be between 0.030-0.046 of an inch. |If the travel exceeds 0.046 of an
i nch, the discharge val ve, discharge val ve cap nut/stop, discharge val ve
spring and di scharge val ve seat nust all be repl aced.

(m Secure the cylinder head in a soft-jawed vise, wth the
di scharge val ve seat up.

(n) Renove the two discharge val ve seats, discharge val ves, and
the di scharge val ve springs. DO scard the discharge val ves and the di scharge
val ve springs.

NOTE  The inlet spring seats and the inlet spring bores should not be
r enoved.

(o) Turn the cylinder head over in the vise.
(p) Renove the two di scharge val ve cap nut s/ st ops.

(g) Renove the two capscrews, |ockwashers, cover plate, and
gasket. D scard the gasket.
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(2) Dsassenbly of the Gylinder B ock and G ankcase

(a) Secure the crankcase in a soft-jawed vise, wth the
cyl i nder bl ock down.

(b) Renove the six screws and | ockwashers. DO scard the
| ockwasher s.

(c) Renove the base plate and base pl ate gasket. DO scard the
gasket .

(d) Renove and discard the cotter pin.

(e) Renove the nut. It nmay be necessary to place a bl ock of
wood between the crankcase and the crankshaft as a jam

NOTE  Mat chmark the connecting rod caps wth the connecting rods and renove
one set at atine to avoid mxing nated parts.

(f) Renove the capscrews and renove the connecting rod cap wth
the bearing insert.

(g) Push the connecting rod wth the pi ston assenbly down and
out of the cylinder bl ock.

(h) Repeat the steps to renove the renai ning pi ston.

(i) Turn the crankcase over in the vise and natchnark the
crankcase wth the cylinder bl ock for proper |ocation during reassenbly.

(j) Renove the six capscrews wth | ockwashers and separate the
cylinder block fromthe crankcase.

(k) Renove and discard the cylinder bl ock gasket.

(1) Renove and discard the two bearing inserts and reassenbl e
the connecting rod cap to the connecting rod, wth the two capscrews.

(m Renove the two wde piston rings and the three narrow
piston rings fromthe piston.

(n) Renove the two teflon buttons and push the wist pin out of
the pi ston and connecting rod.

(0) Repeat the sane steps for the other piston assenbly.
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(p) Renove the four capscrews wth | ockwashers and renove the
rear end cover.

(g0 Renove and discard the rear end cover gasket and the oil
seal ring fromthe rear end cover.

(r) Renove the crankcase fromthe vise and place it in a press,
wth the nounting flange up.

NOTE After the crankshaft is pressed out, the snall ball bearing wll
renai n in the crankcase.

(s) Press the crankshaft wth the large ball bearing out of the
crankcase.

(t) Renove the drive plate.
(u) Renove the key fromthe keyway of the crankshaft.

(v) Renove the three screws, bearing retainer, and the bearing
fromthe crankcase.

(w Renove the crankcase fromthe press.

(x) Turn the crankshaft over in the press, support the |large
bal | bearing and press the crankshaft out of the ball bearing.

(3 deaning and I nspections Procedures

(a) Qean all parts in accordance with the techni cal nanual .

(b) Inspect the cylinder head for cracks or danmage. Apply shop
air pressure to one of the coolant ports, wth all the other ports pl ugged.
Check for |eakage by appl ying a soap sol ution to the exterior of the cylinder
head body. |f |eakage is detected, replace the cylinder head.

(c) Inspect all ports for cracks, burrs, peened or crossed
t hr eads.

(d) Inspect all surfaces of the crankcase and the cylinder
bl ock for cracks or visible danage.

(e) Measure the outside dianeter of the ball bearings and the

inside dianeter of their seats in the crankcase. The difference between the
outside dianeter and the inside di ameter should be 0.0000 to 0.0015 of an
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inch. Thisis tomintain proper fit. |If the fit is too |oose, the
crankcase nust be repl aced.

(f) Inspect the ball bearings for nicks, pitting, scoring, or
signs of wear.

(9) Inspect the cylinder bl ock bores for scoring and out - of -
roundness. Gylinder block bores that are scored or out-of-round by nore than
0.001 of an inch nust be rebored or honed oversize. Gylinder bl ock bores
nust be snooth, straight, and round. Q earance between the pi stons and the
cylinder bl ock bore walls shoul d be between .002 of an inch mni numand . 004
of an inch nmaxinum The pistons and piston rings are avail abl e i n oversi ze
increnents of .010, .020 and .030 of an inch. GCheck the nanual for the
correct cylinder bore tol erances.

(h) Inspect the pistons for scores, cracks, or enlarged piston
ring grooves. The clearance between the top of the piston ring and the top
of the piston ring groove nust be between 0.002 of an inch and 0.004 of an
inch. Replace any piston failing inspection. Masure the outside di aneter
of the wist pin and the inside dianeter of the connecting rod bushing. The
di fference shoul d not exceed 0.0007 of an inch. If the clearance exceeds the
tol erance, the entire connecting rod assenbly nust be repl aced.

(i) Check the fit of the wist pins to the pistons. The wi st
pins shoul d have a snug fit in the pistons. Replace the piston and the wi st
pin as an assenbly if the fit is too | oose.

(j) Inspect the crankshaft threads, keyway, ends, and all
nachi ned surfaces for wear, scores, or danage. Measure the crankshaft
journals. If the crankshaft journals are out-of-round, excessively scored,
or worn beyond what can be resurfaced per the tol erance chart in the nanual ,
the crankshaft nust be repl aced.

(k) Inspect all parts for nicks, burrs, crossed or peened
threads. Replace all parts failing inspection.

(4) Assenbly of the Gylinder B ock and O ankcase
(a) Support the crankshaft in the press and press the | arge
bal | bearing onto the crankshaft.

(b) Support the crankcase in the press, wth the nounting
fl ange down, and press the crankshaft and | arge bearing into the crankcase.
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(c) Secure the crankcase in a soft-jawed vise, wth the
nounti ng flange down.

(d) Position the newrear end cover gasket on the crankcase.
(e) Install the newoil seal ring on the rear end cover.

(f) Gonpress the oil seal ring and install the rear end cover
onto the crankcase.

(9) Install the four capscrews and the new | ockwashers to
secure the rear end cover. Torque the capscrews to 175 to 225 i nch- pounds.

(h) Hace the crankcase in the press and press the snal |
bearing onto the crankshaft.

(i) Hace the crankcase over in the vise and secure it.

(j) Secure the bearing retainer to the crankcase by installing
and tightening the three screws.

(k) Prick punch the screws and the bearing retainer so the
three screws are | ocked i n pl ace.

(1) Turn the crankcase in the vise so that the bottomend is
down.
(m PHace a newcylinder bl ock gasket on the crankcase.

(n) Aign the natchnarks and position the cylinder bl ock on the
cr ankcase.

(o) Install the six capscrews and new | ockwashers. Torque the
capscrews to 190 to 205 i nch- pounds.

NOTE To avoid mxing mated parts, assenble and install one piston assenbly
at atine. Prelubricate the wist pins, pistons, piston rings, and bearing
inserts.

(p) Position the connecting rod in the piston then push the
wist pininto the piston and through the connecting rod.

(gq) Install the two teflon buttons over the wist pin.

(r) The correct piston ring gap, wth the ring in the cylinder
bore, is between 0.002 and 0.010 of an inch. Masure each ring gap.
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(s) Install the piston rings onto the piston. The punch narked
or bevel ed side of the piston rings nust face the top of the piston. The
gaps of the piston rings nust be staggered.

(t) Turn the crankshaft so that one of the crankshaft journal s
is at the bottomof the crankcase.

(u) Renove the two capscrews and separate the connecting rod
cap fromthe connecting rod.

(v) pat the bearing inserts wth clean oil and install them
into the connecting rod and connecting rod cap.

(W Apply a coat of oil to the cylinder bore.

(x) QGonpress the piston rings wth a ring conpressor.

(y) Insert the connecting rod and pi ston assenbly into the
cylinder bore. Push the piston down into the cylinder bore until the

connecting rod and bearing insert are seated on the crankshaft journal .

(z) Position the connecting rod cap and bearing i nsert on the
connect i ng rod.

(aa) Secure the connecting rod cap to the connecting rod. ke
two new capscrews and torque the capscrews to 125 to 140 i nch- pounds.

(bb) Turn the crankshaft one half turn (180 degrees) so that the
ot her crankshaft journal is at the bottomof the crankcase. UWse the sane
procedures and install the other piston and connecting rod assenbly.

(cc) Secure the crankcase in a soft-jawed vise, wth the bottom
end up.

(dd) Install the key into the keyway of the crankshaft.

(ee) Install the drive plate onto the crankshaft, naking sure
the key alines wth the keyway in the drive plate and the crankshaft.

(ff) Pace a bl ock of wood between the crankcase and t he
crankshaft to act as a jamand install the nut on the crankshaft. Torque the
nut to 114 to 126 f oot - pounds.

(gg) Install a new cotter pin.

(hh) Position the new base pl ate gasket on the crankcase.
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(ii) Position the base plate on the gasket and secure it wth
the six screws and new | ockwashers. Torque the screws to 85 to 115 i nch-
pounds.

(5 Assenbly of the Gyl inder Head

(a) Secure the cylinder head, wth the bottomend up, in a
soft-j aned vi se.

(b) Install a new gasket, the cover plate, two capscrews and
new | ockwashers onto the cylinder. Tighten the capscrews securely.

(c) Install the two discharge val ve seats and torque themto 70
to 90 f oot - pounds.

(d) Turn the cylinder head over in the vise.

(e) Install the two new di scharge val ves, two new di scharge
val ve springs, and the di scharge val ve cap nuts/stops. Torque the di scharge
val ve cap nuts/stops to 150 to 170 f oot - pounds.

(f) Atach the fittings needed to connect shop air to the
di scharge port of the cylinder head and apply 100 psi. Apply a soap sol ution
to the discharge val ves and di scharge val ve seats. Aslight | eakage in the
formof soap bubbles is permssible. |f excessive |eakage is found, |eave
the air pressure applied and wth the use of a hardwod dowel and a hammer,
tap the discharge val ves off the discharge val ve seats several tines. This
w il help the discharge val ves seat and shoul d reduce the | eakage.

(g) Wth the air pressure still applied, apply a soap sol ution
to the area around the di scharge val ve cap nuts/stops. No | eakage or bubbl es
are permtted. |If |eaks exist, check for cause and repair if possible.

Repl ace the cylinder head or discharge val ve cap nuts/stops as needed.

(h) Release the air pressure and di sconnect the shop air from

the cyl i nder head.

(i) Install two new unl oader bore bushings at this tine, if
t hey were renoved.

(j) The unl cader bore bushi ngs nust be between 1.276 and 1. 286
of an inch fromthe top of the cylinder block. |1f the neasurenent is |ess
than 1.276 of an inch, grind down the unl oader bore bushing. [If the
neasurenent is nore than 1.286 of an inch, you will have to repl ace the
unl oader val ve bushi ng.
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(k) Next, install two newinlet valve seats if they were
r enoved.

(1) Install the two new unl cader piston assenbl i es.
(m Install a new unl cader spring seat.

(n) Install the new unl oader spring saddl e over the unl cader
pi ston assentl i es.

(o) Install the new unl oader spring, nmaking sure it seats on
t he unl cader spring saddl e and the unl cader spring seat.

(p) The inlet valve seats nust be between 0.101 and 0. 113 of an
inch fromthe top of the cylinder block. If the neasurenent is | ess than
0.101 of an inch, grind down the inlet valve seat. |f the neasurenent is
nore than 0.113 of an inch, you wll have to replace the inlet val ve seat.

(g0 Install two newinlet val ve guides and two new inl et
val ves.

(r) Install two newinlet valve springs into the cylinder head,
by turning the inlet val ve springs after they are in the cylinder head.
Turning themshoul d force the wre of the inlet valve springs into the spring
seats, in the bottomof the spring bores. |If this procedure repeated y
fails, use a very snall anount of oil soluble grease to hold the inlet val ve
springs in pl ace.

(s) Position the new cylinder head gasket on the cylinder bl ock
and carefully aline the cylinder head wth the inlet val ve springs.

(u) Secure the cylinder head to the cylinder block wth ten
capscrews. Torque the capscrews evenly to 15 to 20 f oot - pounds.

REERENCE

TM 9-2320- 297- 34
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